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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a driving 
comfortableness by reducing a shock generated at a 
power train. 

SOLUTION: In this automatic control method for a 
clutch 4 for transmitting torque from an engine to a 
transmission, a clutch slip is determined by a difference 
between an engine rotational frequency 1 0 and a 
transmission input rotational frequency 11. The clutch 4 
transmits torque in a condition only without the slip 
during normal driving operation, and an artificial clutch 
slip is promptly generated when load is suddenly 
changed, and after that, the slip is gradually reduced to 
zero. A clutch control system for practicing the method 
is also disclosed. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



BEST AVAILABLE COPY 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAhva4YXDA41 301 251 7... 2005/06/1 1 



Searching PAJ 



2/2 ^— v 




[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9 jpdl.ncipi.go jp/PA1 /result/detail/main/wAAAhva4YXDA41 301 251 7... 2005/06/1 1 




mB*mmfft up) 02) & §| fj^ & Wi (a) oim^mm^mm^ 

#^2001-12517 
(P2001-12517A) 



(43)&H H ¥l£l3*p 1 H16B (2001. 1. 16) 



(51)IntCl. 7 


■WBB* 


F I 




F 1 6 D 48/02 




F16D 25/14 6 4 0L 






**** 


*gfcft M*9taft9 OL 8 H) 


(21)fflH#*J 


f$R2000- 16554KP2000-165541) 


(71)fflHA 


597092978 








jfn— Att\ *r>?JuV-X. 


\ctCti mm tj 














FORD GLOBAL TECHNOL 




9911076 2. 4 




OGIES, INC. 


(32)ff5feB 


^11^6^ 4 H (1999. 6.4) 




T^U*-&*a ^v-#>jffl 48126 x 


(33)ff$fc«3i3BB 


BWH#8Wr (EP) 












-Xh 600 






(72)»W# 










H-r^vs 50829 >r)V> ^>yntt 








- 33 






(74)ft3A 


100077931 








#azb meg & (jmz) 











(54) B89i«£*M «E#fttft*7^©fH» 




(2) 



ff M 2 0 0 1 -1 2 5 17 



x>y>@na» do) t%zsm\i3®tm (n) tog 

6 * =7 "J f- • X y >y y^j^^-T 5Ig, 
fflftMEWf ic ±Ef 9 >y (4) tc <fc y X y -y 7>tf 

atgftrSRK:, A&ttfc*7-y?- • X'J -y^BP^ 
tc£f£U *(D&T\ StfXU y^ft-flrKHfnSTW 
'>$^5Ig, 10 

i tiett<o^^o 

Tfe, AWi^7-yf • xy -yftftiifStZtiZ. 
^ 1 Xfi 2 icietg©^^ 

immm4i mm<D^^-y^- xv^y cornet l 

T, $)J?ai^^v^T±f2^^>y^'\iP^.e.ns^#^ 
^■y^E^Sr&jrrs. i^X-i- — H7*>7— F • *-r;l/ 20 

^7 5 -y =f-mnt>\ ±mm? -<—V7*v—y- 

m^T. X'J 

m&R6l JJR*??*- (4) OJMMHWJJSie 
— F7*7— F -^tt*;!/ (14) 'sA**n, 

t, ±te#»^is*it^:5-a-^ c k k «fc y jjEAaw* 
77? -xu7 ^«sns, 4 stf 5 ov^-r 30 

fi»*Si7] ±E3»7-r-F7*r7-F • *t***JH,-» 
rcA&W? v * • X 'J -y 7(D£j£<7)&T% S^X y <y 
:/ffi^n£LfcX^-F^'y*fMSrfA X'J 7 7*- -b* 

p^S"M-ts*t% ^f^ns, W5i<S4 7bM6©v>-r 

[»*318] »l*«»^*«rOX>S?:/;fr&©F;1/ 

lelts& (10) fcgjtttAfclEHgtt (ll) t ©MA 1 5> ^ ^ 40 
• X'J 7 7**g^t« 8£§§£*f U ±!Bf9'y7-K 

(4) ct*)> xy vftm^mm-eb/ittf&mz 

^XttlMfKffi^xys^EIIES©*^!,:, A&Wft* 
77^-X'j77**MU fit, AM^v-yf • 

x y 7*mxf*£ n g= t?&* tcfgM-r s^ggsrwr 

Sift 2 5 -y ^*Jffll->X-r Ao 

9 ] ±fEA&8<)& 777^ -Xij7 7 
f *«»(4, ±te<7v-y^ (4) a* *n 

K7*7— F'tT*;!/ (14) so 



!5:777?-x'j77"^4t^ m^m.s\zwM<o^ 
[0001] 

5o *«W»4*fc, ^©/jS^frr^if&^-y^SiiJ 
ffilv'XxAtcBI-r.So 
[0 0 0 2] 

[6£*©gfi5] *@1$fF5 .553 .694^{±, ^77^ 

y 7^Mi'Mstt5i: sttSHSib* 

■7\v^S)Jffl->X5 L A^rSfl^LTt/-'S„ ->^ y^ • X'J -y 
^7'y^±SSox>i/*>[eI«^i:^7-y^TSStO 

W&MHyi/— ^*isn«. LfrL&#e>, c<£>73i*tc 

^?>itfm.mizm&&mtirc y m^ntz y -rss^^tc 

[0 0 0 3] 
[0 0 0 4] 

^(D^^aT-h;l/^^G^-rs^7-y^<D^»c, ^§ 
loMMtfigilSi:, A&Btjfc^^y^OXy -y^ 

*%t?n, fott-ccDx y >y •yt^nx}m^\z^u\z 

y, V>t>»*^7^-r 7 7" • -O (tip-in) OS5 7^W 

• ^^;i/**^«sajaK:tt#a*nft y mstiit y urc^ 

7-hWy©->3 7^W2n5o ^^>y^rtT*^ 
MSfg£2n*:A2§>6<)&xy yycOfcibiC, 'fcimffihl 

immmc ->3-y<7A^^*Hc®iR^n, ^ntcj; 

y, F^^/^-«->3 >y^«r|ga-r5ili:7b^<*«„ 
[0005] 35«SoftWafkti, x>s?>oft*W«ai 

[0 0 0 6] *»W(O»$LV^*ai0BJ8lC*V^T» A^ 
W*^9-y^- • xy 7^*, Caj^.ffx>^>A^*lciRi 
^TMMtf'T'feS^F-Cfe^^^fajitfct^Tt,. X> 

[0 0 0 7] *56WOlEHrtlc*iVT, RlTMO^^-y^ 

• xy 7 7"oi§!i: LTSJ»s**ffl^T*9-y^-u:io 



(3) 



&ffl 2 0 0 1 - 1 2 5 1 7 



- F • tfMilLT^ *5 •y?-*fcm-?Z<DtftiI-% 
IA\> i£7Y — F7*7— K • tr^Wi, 7f— F>S\y 

[0 0 0 8] *fgB^<D»S l^HS&gjitCfc^Tte, X 

W) T% jM^i-— F7*7— F • *:T)l*m^T. XV 
•y ca^«/hEE2jfc£±«S*iii*. fcffifc * ^ v 10 

7**7— F • ^f^l/tf, #7-e - F^-y * • F (P*1 
fctt© A# 2T$5„ SA* 7 -y ^flE^J^in* ?> 

3 -y y^OX V y -/ic-D&tf K) , 

[0 0 0 9] *'7<y?-©JSgl«&*7-<'-F7*7-F 
A^Btlfc^-y? • XU 'y7*mk2-e%<Dt>\ 30 
5 ;l U- h f 5 ©T% 7 w - F/ * Mfp«^Kff S tl 

^**^ti«a * ft*: * ^ >y =f-vzm ^grr 5 C t 

[0 0 10] >V7-h W>©->3 -y^*?RiR-r-5A^ 
WS^77f -X'J7 7*©#i!£©f£T\ ^3£X U -y 7H 
* Rfuj £:L;Tc7-<-FA-y?$W£, C<DWifeBlc 40 
I'M-T5$T% 17<<-F7*7- F • t-r/I/^ftVT 
HfT-r 3 © # * L V \ # 7 4 - F t\ -y * M* *> S 7 -f 

So *5v?-©**flaS«:, ±aj©t3HcFJl/t,-7 , ©X'J 
•y TV^WrET S T* X&mcffiEZ nrcffi© $ S T-fco 
t, X'J •yT'tfSK&oTfre. TIELV^J i^^tlS 
©tf»Sl,<» *§*i:LT, r-Koj XD 77*'i6ft 

icft^n-So so 



[0 0 1 1] JtSSflfciftHT, co*4*ttO*ai* 

^©^^•y^Jfflli'XxAlcfel/^TaW^iifig^nSo 
[0 0 12] *5SiH*«TKU 0ffi*#B8Lfc#e>. 00 

[0 0 13] 

§ 5=7 y?MWi'Z'rl»<Dnm&m<DMt Lt, SSft* 
CD/W- F U-T >Kfe^Tfcfi8g»j£jIia©±«Efc:E?lJ 
$4a/c:r4EigS^5>y^©jiffl^l2ig^nTi/^o L 

[0 0 1 4] 0 1 lc^nf=llfiS}gffi©^J(i:, /n— Fr> 
xZSP^-l SU*y7h'>x7gB^2^^o a-K7i 

n-Dm&mg.* 7 v?-t*&z> 5^^9-4, msuiimft 

f-XU7 7 , CKft5c ^7^-y^4cD±M 

-5o C0^77f -X'J7 7°«. 5 =7 -y 7 t -§iJS9->X7 L i» 
KAOSOWSRrflUxOfeSlglBfBSaLTV^o X'J 
7 7 , SJI'>XfAti, 0 1 ©±SPtC^3Ct5, V7h')i 
Tg|5^2<DS!]'<BI^a-y^ 7T'$5o Ta5tC*5^S$IJ^7* 
n<y^/8l±, x>^>@$£a*iJffl->X-rA;£gLTV-> 

[0 0 15] XU •y7'*iJfflIv'X-7 L X»7{iPID (j±01ja«- 

(UteiSl 0SO'^jl^A7a[Hieiai KDWStm&Z 
tl, COiS&liX-i'7f 1 2^fflV>T*W-ri)Ci:^Rj 
tl-Cfe^o x>->*^[UtelS 1 0 fc^^ATJlHieS 1 1 

ZtlZo $/iPID$iJffl]g§9lCt±, 777? •XV77'$ 
lcov^T©S^fit 1 30$t)Sf97'yf • XV 7 71 
WJ&?n, ^-ntitTc, ^^-y?§iJffll->XxA<DjS47 
-f— F7*7-F • t^l/l 4^\fcitftj2iP>nSo cn 
^^-^©SKfeSfc, X^-y^l 5RD*1 6lc<fe»), 

[0016] 5 i: 7^ -y ? 4 i:<DST'jS^ 

?*^n, ttlS-fSfa^l 7*^«fciM7- 1 '-F7*7 

-F-^e^n 4'NaM^ns„ @^©^7-y?t>effi^ 
•r;H 4^A7a-rSiii:7b^m*5o 

[0 0 17] 77 h'7x7 , gP»2{i$/£, 0U*tf^B$ 

mmr^&msLZ oA^A^sns, 'jrw^- 
xv v-rumi nrctb^ mcmcmy-f— F7* 



(4) 



Wffl 2 0 0 1-12 5 17 



[0018] x^> ? >iHifeiasij^i>'X^A8^^i;«tc 
3*H^T*W*JiJ:jWril , e**. pid 

n^o piDsyws2 lom^a^ti. x>s»- h;i/^ 

[0 0 1 9] tW*ftfcy7;l/*^A<DF;l/*&, x> 
h;l/*RtfPID»JW«2iJcJ: 0«l65nfc hrt^ 2 5 

— F • ^f/V 1 4 /\^^n5S£h;l/^ 2 6 *:*fc£-r 
S<DfcflJ^&*l5o PIDSUWSS2 VTAt9>( 

2 007>fy?-2 7Rtf2 7a*ffll> 

[0020] x u 7 ya»i/xf a 7 s i< «x>i;> 

Hiafc«l»i/X^A8fcJ:»)*nic^Sti«-r— 

w»ss5 6^«iM-sias«8ft2 8*. storrso »fe 

««E2 8k:»#. *J«ttC6H:, *9v*4lcffi&<Dm 
[0 0 2 1] ffl^6n*aS!7-r— K7*y— K • 

* tciSJgJjD * S ti « A*fflRtfiE L v * "ME L V ^ 30 

ti, ^tifc * -5 y ^JtSli/X-r AO® 7 — F 7 * ? 

— F • 4Jc<t^S^ti5o H87w— F7*? 
-F-tf/H 4tt. M»J856. *Jffl)#5. J4ff^2 

[0 0 2 2] H2li, 17Y-F7^7-F • tf* 1 
[0 0 2 3] 7D7^ncfeVT, ^^tMIc 



3o 7py*ii^easttsKSF/i/*3 

[0 0 2 4] yny*iitt % IS^F;l/^ 3 1 ^7P7^ 

*JWOfc«>0«lwas»3 2, *7^f»tt«8TOh;l/ 
*»*ffl9JW£»3 3 (niXRMlcttiS) 
S£;S»J8l£&3 4T^o ft*OM««»3 4B7a 

[0025] :/ny ^nncfcv^T, i/^s^^T* 

k.x 7Y- F"7*y— F • *-rJWc*lvc#a*ftatt 

[0 0 2 6] rn^^ivtt. *Jffl#*f f ;l/*'&tPo A* 
gmtlsT^ 7uy>rmz. :/n^ii^£. SJ»#tc 
«feOHje*tlS^#*5^*-EE*3 50f^77ft 

Wttt»0-C**EE*-fe>1l— ©«*3 6Stf*77fl» 
jKttffiT(0^;l/~7 P Offi^±#O/ci6(0^3 7 (tO 
P<Dk:8B£) Tfe^c 7D7^ivn:ti&&n«(Dli*I 

[0 0 2 7] 7py*VM\ i^SB»»t56fc:ov^T<D 
^rt/*^*, A*««i:LT. rPv^IVfrS, »^ 
*ns^?*mcoi/^TOSlllHi«#3 8*Stt« 0 T^n 

[0 0 2 8] H3«±. *7 7f»J»^fAtfA5Ci: 
Ofe « * 5 ^ ?-ttIB*^-ro 
[0 0 2 9] X>^>tf&f&2*l£(i#lC. *77ftt« 

-^pffi@ &c&3o 

[0 0 3 0] Kttlltt, F;^£i^Of t)W 

»ihLT^stt«-e<o*y— ^ f (p— -*y- 



(5) 



2 0 0 1 - 1 2 5 1 7 



~? (low creep) ) *iLTV^„ -feL^*— • UK— 

l&g-»C}ft£EgSS2 V^WTzJto^ Z*7V=f- 

[0 0 3 1 ] 04 (i, ^BBt^-T* 5O<0WttffiRoa 
-Yt-B. ft*????-' h;l/^C< *MP«E'\Aiia.& 

[0 0 3 2] B*B t 0 £ t 1 ilOP^lCfcl^T, -frU^ 

sfc46ic^T'$.f?. &jSSnfclS5£^-y5r-- r-;l/?C 
ti-tfm?fc»). ^v-Bfi-tfnlcfctK fLT^7-y 
^ffi^J A tt |BI C < -fe* n T'fe 3 o 
[0 0 3 3] BSRg t 1 K*5V>T* -trU^^— • UK— E 

tfNfre.D'Ni&frsnao ftsiaosateH-rsiin 20 

ffltltt2 i:£OH©yj yT" (blip) ^3 9 

k.mznz>wm. intense cwc**?* *^>y*m 

(H^offli"p»^ia t 2$T-) ec»), ^©scia 
'&) * ^ -y rmmw &DmmsmK.mfi£tiiifr*UM 

LTV^o cn<tt), il6ff«tt2 9*^<OSiSjOS«5n 
mat, »E«»2 9*»«*.tf^£»c:/y— s»^sti 

7*7— F ••tf^H 4cD7D-y?II7bSV#JlfT£n 
[0 0 3 4] ^7 7ftf^toi*5gM^JT 

^Ki5-t±e.nSo Ste^tc^v^T, ^n«-e«fc5Hhrt> 
«, K5-r^— #*£7u— **fHBi*-&Tv 

^^-^T- (i4«jSt 4tc*5tt^) Btf^^-yT 1 



8 

LT, t 2 h t 4 i:<DKlC-tfP^TMS„ 

icisifzmmm&te. ^^-y^EE^tcfcttsj: t> t 

•y =f-E.f} ZmjZ? ^ -pi* & v \, tfffi 1 1 l-\(DWnli, 

flglMK&VT, ifi*7-f— F7*7— F • *-r/H 4<D 
7 a -y 9 I I7bM V tfl^rT JtiS, 

[0 0 3 5] F^/S— #7U- 3r*mffir?Zm-&lC 
{*. H^O^'J — 7 (/W • ^'J— 7 (high creep) "T 

&fc>^4#§rv) tftess^fi-ss. c<D*y-7«, 
4 (07a v znnm v^ns ^ns„ 

[0 0 3 6] iS!©^Tt±^VT-fe5o CtD^frfi, 
«WTO*tlfc{4SJ«riRlK:iBC*«<» tS^^LTF^;!/ 
-y-t-FT'^So C<D«ffitC*3V^T, j^T'-r-FT' 
F'^e^H 4CDyp>y^IIJl)MVA^fT*tl 

So 

[00 3 7] *HKD*U— l/tt. ^VIT^CSo 4«S 

;U— 7© V >-rn*-> IVRDfV I ic fc-VT IrI^p t ffl V "> ?> 
"7— F-^e-r/H 4CD7n-y^II7!»leVA^f^nS„ 

[0038] • ^Mmfr&snzt. 

•J -y y*<fii-lfn Sr-iiJ^-TS i:, *5 -y ^-OttlSifigti: 
[0 0 3 9] xu-y^<iHfaST'IiM-rsi:-r<*{c. 

ffl#ffl«g«aBix'\o»ff««iiffsn«. a^sie^^tc 

4(i^^nfcSST'SS 0 «^IX^43V>T, my -r- 
F7*V— F • tf;b 1 4fl)7P7 c7H7iSVA^f $ 



[oo4o] tffgixtcfc^T. m&:&mfz>rc&bic^ 
£»jbeo * k> mm ? "7 y t&ji a An * e> n a v \ 
[0041] sm\c, «£©h;i/**£*r*ofc:#g 

^^4#^iitH;:. 

^^■r^o 10 
[0042] ««x«. »9ja*j*-«WEttatt**-r 

ffilloflaiftKfkk:oft«««. rfY^-Y> (tip 
in) j i:Pftfn*T^^;l/-^^;bOliaB*ii*X« 

2&*\ ^7 7f ©»7^r- K7^-7^ K • tf;l/ 1 4 

I 3b^V$1»O^Ttfi7-f-K7*7-F • *-r/l/ 1 so 
t^Ott, coatLT, »HBMift<3!R«Stift^9 
[0 0 4 3] V^lC«V«llB«flHROXfbOtt^ > 



ftH 2 0 0 1-12 5 17 

10 

[0 0 4 4] tt«IXfr&»*D, ttlRXI'xA* C 1 1 *I 
**EE*fr&BM/-:/©««'^ JWeSftfcWJtJtJWIs 

^efVw 4 0^n^^ivs:a : vcD^7b^i/^n^o 
[0 0 4 53 x>^>|nJ*fc?&tf~FKffi<fc 0Ttf*«dfc: 

[0 0 4 6] 

[02] mite^t<ftrc?7vrmm->XTi*T*m^z> 

[03] *»«tJ:«*77f«»^XfAOtt«*« 
[04] ■3K*»*Wlfr6*M»II'SO»«yy 
[^OSiW] 

4 Z^V^ 

1 0 xv^HHEft 

1 1 %9MAAlsllGa& 

1 4 a^-F^y-F • 




(7) 



2 0 0 1-12 5 17 



1] 




imzi 



3k 



30- 
M — 
3A- 



31 
i 



32 



33 



35 



38 



28 



37 



[03] 



(8) 



2 0 0 1-12 5 17 



Y"(vm 50737 i/=L 
h7- fe 576 



K-f^B 50737 nan jj^y-f — 
t->jLh7-"b 6 

40667 yl^y^ 
h->ih7- fe 22 



